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This listing of daims will replace all prior versions, and listings, of daims in the application. 
Listing of Claims: 

1. (currently amended) a method of rapid identification of characteristics of a 
transmission media channel, comprising: 

generating a training signal sequence ineK*Sne - of time domain >*in»k t 
signal dements ; 

transmitting the training signal sequence as an Input to the transmit mf *i»r*» nn * 
the t r ansmission media channel having ar , M nknown im p. ^ resnons*. h f n , f fbrn^Orn n,^] ,, 

where N Is the number cf rnpffidents of tr*> .. n known imn.**. r f*n"m 

obtaining a^^iemert ao. output signal sequence of the transmission rrwfi a rh^nnoi 
N-i 

represented by fe_=J|ife& Jan _ ^ of the transmitted t raining signa l 

sequence and an unknown U dement im pnfr r ^p u nso of the ehanncl for values of _ fer fcrQ to 

computing a reference value from the training signal sequence; and 

using the reference value to operate on the output signal sequence for decoupling the 

training signal sequence from the output signal sequence for computing an estimate of the 

impulse response^ of the transmission rrwto channel. 

2. (currently amended) The method of dalm l, further comprising using the 
estimate of the impulse response of the transmission mprto rt^nnoi to remove impairments 
imposed by the transmission media channel on received signals. 

3. (currently amended) The method of daim 1, wherein the computing the 
estimate of the impulse response cftte transmission mfvta rt»rw< comprises a convergence 
technique. 
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19. (cancelled) 



20. (currently amended) The method of daim 16, further comprising using the 
estimated Impulse response of the tpnsmigsjon media channel to remove impairments imposed 
by the transmission media channel on received signals. 

21. (currently amended) The method of daim 16, further comprising fine-tuning the 
estimated impulse response of the transmission media channel using convergence techniques. 

22. (currently amended) The method of daim 16, wherein the computing the 
estimated Impulse response of the transmission me^ channel comprises a convergence 
technique 

23. (currently amended) The method of daim 16, further comprising using the 
estimated impulse response of the ^remission mertfr channel for setting the coefficients of a 
filter. 

24. (currently amended) The method of daim 16, further comprising using the 
estimated impulse response of the transmission medfr, channel for setting the coefficients of an 
echo canceller. 

25. (currently amended) The method of daim 16, further comprising using the 
estimated impulse response of the transmission media, channel for setting the coefficients of an 
equalizer. 

26. (currently amended) A system for rapid identification of characteristics of a 
transmission media channel, comprising: 

a transmission media channel; 

a processor coupled to the transmission media channel, said processor adapted to 
execute code to: 
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13. (currently amended) The method of claim 1, further comprising using the 
estimate of the Impulse response of the transmission m^rit* rh^noi & setong the coefficients 
of a filter. 



14. (currently amended) The method ofdaim 1, further comprising using the 
estimate of the impulse response of the transmission merfo r hann* for setting the coefficients 
of an echo canceller. 

15. (currently amended) The method of claim 1, further comprising using the 
estimate of the impulse response of the transmission n»«to Hv^ for setting the coefficients 
of an equalizer. 

16. (currently amended) A method of rapid Identification of characteristics of a 
transmission media channel, comprising: 

generating a training signal sequence; 

transmitting the training signal sequence over the transmission media channel to 
generate an observed or measured output signal; 

using a minimized difference value between (a) the observed or measured output signal 
and (b) a signal value representation of convolution of the training signal sequence and theaji 
unknown Impulse response of the transmission ^ rtmn* to d^ve a reference value 
related to the known training signal sequence that can be expressed as a matrix M « (XXJ 1 x, 
where Xls the training signal sequence in matrix form, and ^is the Hermiban of^ and using 
ftej^erence value to PPWate on the observed or mea s ured otjt ntrt; <fonal for dart^ nfino »"» 
frgininq Signal sequence from frft Observed or measured n.iW sin nat arn^i ^ a ^ r v 
for computing an estimated Impulse response //of the h-ansn ^ on media channel, amresspd 

17. (cancelled) 

18. (original) The method of daim 17, further comprising computing Woff-line from 
communications with the transmission media channel. 
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4. (previously presented) The method of daim 1, wherein the training signal 
sequence comprises a known training signal sequence 

5. (currently amended) The method of daim 1, wherein the computing the 
esdmacedsfj3g_nmpulse response of the trarsmrsston rmv^ rt^r^i comprises computing an 
initial estimate of the impulse response. 



6. (currently amended) The method of claim 1, further comprising fine-tuning the 
esumateejjfjfce impulse response of the transmission ..c^ convergence techniques. 



7. (cancelled) 



8. (previously presented) The method of daim l, wherein the reference value is 
computed off-fine. 

9. (currently amended) The method of daim 1, wherein the reference value 
comprises a matrix M^fXXJ 1 X r where JOs the training signal sequence In matrix form, and X 
is the Hermitian of Aland 

computation of the Impulse response of thp traremkrenn m^fr ^annei is exp n»sretf ? s 
H = MY. where Kis the transmission media channel outp ut signal yprfrr 

10. (currently amended) The method of daim 1, wherein the computing the 
estimate of die Impulse response of the transmission mwiia rhann^ fS hardware implemented. 

11. (currently amended) The method of daim l, wherein the computing the 
estimate of the impulse response of the transmission rreyfa rtennH is software Implemented. 

12. (currently amended) The method of daim 1, further comprising using the 
estimate of the impulse response of the transmission m«ti ? rhann* for removing echoes from 
signals received from the transmission m^iy*™"* 
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generate a training signal sequence; 

transmit the training signal sequence as an input to the transmission media channel; 

obtain an output signal of the transmission media channel related to the transmitted 
training signal sequence and an unknown impulse response of the transmission media channel; 

compute a reference value from the training signal sequence by executing fte code to 
compute a matrix M = (XXJ 1 ^representing the reference value, off-fine from the transmission 
media channel, and wherein Xis the training signal sequence in matrix form, and 7is the 
HermlBanof X, and 

decouple the training signal sequence from the output signal of the transmission media 
channel to compute an estimate of the impulse response of the transmission media channel. 

27. (original) Trie system of claim 26, wherein the processor comprises a DSP. 

28. (original) The system of daim 26, wherein the processor comprises a CPU of a 
computer. 

29. (original) The system of daim 26, further comprising a modem coupling the 
processor to the transmission media channel. 

30. (original) The system of daim 26, wherein the processor forms part of a 
communications system. 

31. (currently amended) The system of daim 26, wherein the processor forms part 
of a modem. 

32. (original) The system of daim 26, further comprising a hybrid coupling the 
processor to the transmission media channel. 

33. (cancelled) 
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34. (currently amended) The system of claim 2627, further comprising a hybrid 
coupling the p r oc e ssor DSP t o the transmission media channel. 

35. (currency amended) The system of daim 26, wherein the processor is adapted 
to use the estimate of the impulse response of the transmission m«fe rh anni to remove 
impairments imposed by the transmission media channel on received signals. 

36. (currently amended) The system of daim 26, further comprising a filter adapted 
to remove transmission media channel impairments from signals received from the transmission 
medja_channeJ using the estimate of the impulse response of trie transmission mpri* rt^nn^ 

37. (previously presented) The system of claim 36, wherein the filter comprises an 
echo canceller for removing echo signals 

38. (previousry presented) The system of daim 36, wherein the filter comprises an 
equalizer whose output is equalized for gain and phase. 

39. (currently amended) A system for rapid identification cf characteristics of a 
transmission media channel, comprising: 

a processor for executing code for generating a krKwfl.train.ng signal sequence, the 
training signal sequence transmitted as an input to the transmission media r rwnn^- 

a communications system coupling the processor to the transmission media channel, the 
processor executing the code to: 

obtain an observed or measured output signal of the transmission media channel 
related to the transmitted training signal sequence and an unknown impulse 
response of the transmission media channel, 

compute from the training agrjalsequence, a reference value matrix M = (XXJ 1 
X, off-line from the transmission media channel, wherein Xls the known training 
signal sequence, and Xvs the Hermitjan of X 
decouple the training signal sequence from the output signa l the of the 
transmission media channel, represented as a vector Y. and 
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compute an estimate of the impulse response of the transmission media channel 
expressed as *nrf 

a disk storage medium for providing the code to the processor, 

40. (original) The system of claim 39, wherein the processor comprises a DSF\ 

41. (original) The system of daim 39, wherein the processor comprises a CPU of a 
computer. 

42. (original) The system of claim 39, further comprising a modem coupling the 
processor to the transmission media channel. 

43. (original) The system of daim 39, wherein the processor forms part of a 
communications system. 

44. (original) The system of daim 39, wherein the processor forms part of a modem. 

45. (original) The system of daim 39, further comprising a hybrid coupling the 
processor to the transmission media channel. 

46. (cancelled) 

47. (currently amended) The method of claim 39, wherein the estimate of the 
impulse response of the transmission metfa channel is computed in a hardware 
implementation. 

48. (currently amended) The method of daim 39, wherein the estimate of the 
impulse response of the transmission medfr channel is computed in a software Implementation. 
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49. (currently amended) The system of daim 39, wherein the processor is adapted 
to use the estimate of the impulse response of the transmission ^ »oi to remove 
impairments imposed by the transmission media channel on received signals. 

50. (currently amended) The system of daim 39, further comprising a Alter adapted 
to remove transmission media c hannel impairments from signals received from the transmission 
mfidja_channel using the estimate of the impulse response of the transmission m«fa rh *m~i 

51. (previously presented) The system of daim 50, wherein the filter comprises an 
echo canceller for removing echo signals. 

52. (previously presented) The system of daim 50, wherein the fitter comprises an 
equalizer whose output is equalized for gain and phase. 
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